-1-Recent experimental developments 1 ) promise to give us a better insight into the dynamics of high-energy nuclear collisions. A major objective of those efforts is to determine whether collective-flow effects can be identified and distinguished from expectations based on intranuclear cascade calculations 2 ). However, one expects, and recent studies 3 -5 ) confirm, that the formation of composite fragments, the finiteness of the multiplicity, and the statistical fluctuations in the final states affect the event analysis in important ways. In the present work we wish to elucidate this situation by analyzing events generated theoretically using fluid-dynamical results 4 ' 6 ' 7 ) in conjunction with the statistical simulation model by Fai and Randrup 5 ) .
Our starting point is a series of detailed three-dimensional fluiddynamical cal cul ati ons 4 ' 6 '7) . From these results we extract certain gross features that are used to give an approximate characterization of the final state of the fluid dynamical stage of the collision in terms of a few sources, usually one participant source and two spectator sources. These sources are then subsequently treated in two alternative ways: i) In the first, each source is described as a grand canonical ensemble so that the mean fragment abundancies and spectral distributions can be calculated from the associated partition functions, as described in refs. 8 , 9 ) . This treatment is similar to what was done in ref. 4 ) , except for the inelusion of fragments heavier than the a particle. Having determined the grand canonical parameters, we can then calculate directly the associated flow tensor using the method of refs. 4 , 9 ) and subsequently the global parameters of interest, namely the flow angle B, the aspect ratio R 113 ,etc. In refs. 6 ,7) fluid dynamical calculations were carried out to study the momentum transfer in nuclear collisions. In peripheral collisions the two nuclei maintain most of their velocity and are only slightly deflected and excited.
As the impact parameter s is decreased, the deflection angle eCM grows and an increasing fraction of the initial momentum is lost: the collision is inelastic, and dissipative processes like shocks and viscocity convert the translational energy into thermal excitation.
As it turns out, the deflection angle can be reasonably well approximated by the following expression at intermediate and large impact parameters,
Here z 0 is the parameter governing the transverse momentum transfer. In fluid dynamical models it is of the order of unity, cf. refs. 4 , 6 ,?) and we shall adopt the value z 0 = 1 in our present studies.
The inelasticity can be described by the CM momentum per nucleon, p•CM'
of the projectile-like part of the system after the collision. For this quantity we find to govern the leakage of excitation energy from the participant source C into the two spectator sources A and B.
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The three parameters x,y,z, which determine the source characteristics, are taken as In the nonrelativistic calculations 4 ' 6 ' 7 ' 9 ) the thermal energy was taken into account by a method introduced in ref. 11 ). The basic idea is that the thermal velocities of the fragments should be added to the local flow velocity when calculating the flow tensor, as was suggested already by Danielewicz 12 ) . Unfortunately, the statistical generation of fragments within each fluid element is very tedious and becomes prohibitively costly in realistic three-dimensional calculations.
.. then evaluate the flow tensor as follows,
.
~
The first line gives the definition of the flow tensor F as a sum over all fragments k in a given event; a fragment has the momentum p(k) and the mass Mk. The system is divided into a number of fluid elements, or sources, " which are denoted by S (later to take on the values A,B,C). The sum over fragments located within a given source can be carried out separately for each particular fragment species a. This is indicated in the second line of (5).
In the third line we have introduced the fact that the fragments are assumed to have a certain characteristic distribution f within a given source. This distribution is taken as a thermal Maxwell-Boltzmann distribution depending on the local temperature TS and the local density p~a) of the particular species a; it is isotropic in the source frame, which moves with the velocity v(S) relative to the chosen reference frame.
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The fragment momentum has a global and a local (or a collective and a thermal) part, P = M v(S) + (P-M v(S)). The momentum integral in a a (8) can then easily be carried out and we obtain
where J! is the identity tensor and ~~a) is the mean multiplicity of the species a arising from the source S. (The total mean multiplicity from the sourceS is denoted by "s·) The first term in (6) is associated with the global collective motion of the system, while the second term arises from the local thermal motion of the fragments. This latter term is isotropic and -++-therefore has no effect on the orientation of the principal directions ofF, hence also no effect on the extracted flow angle.
It is of interest theoretically, and often also necessitated by experimental conditions, to study the flow tensor ~a) associated with a partieular fragment species. We have a
•'
-7-It is clear that the thermal contribution is most important for the flow tensors for light species since the collective term is proportional to the fragment mass M .
a
The method employed in the present study is the same as the one used in the full three-dimensional calculation 4 ), except that fragment species heavier than the a particle are included 5 ' 8 ). As in ref~. 5 corresponds to the first stage of our present explosion-evaporation description, while the final decay of the produced excited fragments has so far not been considered in full scale hydrodynamical calculations.
The random element enters in the model through the fact that for each source S we generate a statistical representation of the corresponding exculsive probability, i.e., a sample of multifragment final states distributed statistically. The sample of complete events generated in this manner is subsequently subjected to the flow analysis.
Discussion. In Figs. 1 and 2 we compare the resulting fluid-dynamical and statistically generated flow diagrams (flow angle e versus aspect ratio Nevertheless, at each impact parameter we included the full fluid-dynamical curve to guide the eye. As should be expected, exclusion of the heavier fragments leads to more spherical events. Since the fluid-dynamical description does not include the secondary evaporation-type deexcitation of the spectators, we terminated the continuous lines for selections 1) and 2) at the impact parameters where the spectators no longer explode, thereby leading to the fluid-dynamical treatment of one source only, which, by definition, results in complete sphericity.
In Fig. 1 a sample of ten statistically generated events are displayed as dots (if e ~ n/2) or open squares (e > n/2, n -e plotted) for each impact -10-parameter considered. In Fig. 2 , .. 
